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In August 1959, the President directed the 
Secretary of Health, Education, and Welfare 
to intensify Departmental activities in the field 
of radiological health. The Department was 
assigned responsibility within the Executive 
Branch for the collation, analysis and interpre- 
tation of data on environmental radiation 
levels. The Department delegated this respon- 
sibility to the Division of Radiological Health, 
Public Health Service. 





Radiological Health Data is published by the 
Public Health Service on a monthly basis. 
Data are provided to the Division of Radiologi- 
cal Health by other Federal agencies, State 
health departments, and foreign governments. 
Except where material is directly quoted or 
otherwise credited, summaries and abstracts 
are prepared by the Radiological Health Data 
and Reports Staff, Division of Radiological 
Health. The reports are reviewed by a Board 
of Editorial Advisors with representatives from 
the following Federal agencies: 


Department of Health, Education, and 
Welfare 

Atomic Energy Commission 

Department of Defense 

Department of Agriculture 

Department of Commerce 





For personal and extra subscriptions to 
Radiological Health Data, use the handy order 
form on inside back cover. 
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Radiation Surveillance Network 


Division of Radiological Health, Public Health Service 


The Public Health Service Radiation Surveil- 
lance Network was established in 1956 in co- 
operation with the Atomic Energy Commission 
to provide a means of promptly determining in- 
creases in levels of radioactivity in air and 
precipitation due to fallout from nuclear 
weapons tests. Prior to September 1961, it 
consisted of 45 stations at urban locations 
operated by State and local health department 
personnel with 2 of the stations operated by 
Public Health Service personnel. Following 
the resumption of nuclear weapons testing in 
September 1961, the network has been ex- 
panded to 62 stations (see figure 1). 

Measurements of gross beta radioactivity in 
air at ground level are taken because they 
provide one of the earliest and most sensitive 
indications of increases of activity in the en- 
vironment and thus act as an “alert” system. 
A direct evaluation of biological hazards is not 
possible from these data alone. 

Air is drawn through a cellulose carbon- 
loaded dust filter using a high volume air 
sampler. The radioactive material in fallout 
adhering to small particles is retained on the 
filter. Some gaseous fission products are ad- 
sorbed by the carbon. Field measurements with 
a portable survey meter enable the operator to 
estimate the amount of beta activity of 
particulates in air at the station five hours 
after collection by comparison with a known 


SECTION I. — AIR 


radioactive source. The filters are then for- 
warded to the central laboratory of the Radia- 
tion Surveillance Network in Washington, D.C., 
for a more refined measurement using a thin- 
window proportional counter. 

Table 1 presents the monthly summary re- 
port of fission product gross beta concentra- 
tions in surface air during November 1961. 
Table 2 presents the first publication in Radio- 
logical Health Data of the Radiation Surveil- 
lance Network data for gross beta radioactivity 
of precipitation. Before the resumption of 
nuclear weapons testing, the values were 
generally below the levels of accurate deter- 
mination by present instrumentation. 

One continuous precipitation sample is 
taken for each air sampling period, using 
locally-made collector funnels having collect- 
ing areas of approximately 0.4 square meter. 
One-half liter of the collected precipitation 
is evaporated to dryness, and the residue is 
forwarded to the Laboratory and counted by 
the same method used for analyzing the air 
samples. The results in table 2 are the summa- 
tion of the daily results for the month indicated, 
expressed in micromicrocuries per square 
meter (uyc/m*). To determine the average con- 
centration, divide the puc/m? by the amount of 
rainfall in millimeters. When a “less than” 
value occurs in the daily results, one-half of the 
number is used for the monthly summation. 





— ee 








TABLE |] 


\ ‘ 
At 
4 1) 

I ink 
: 

m™ iA 
Ni 

} B 


Phi 

Litt I kK 
Berke 

LA Ange} 
Ll) 

H d 

v 

Jacksony 


New Orlean 


RADIOACTIVITY Ol} 


a 


1 Weighted averag« 


i 
i 
K 
Kil 
' 
i 
1 
i i 
ho 
1 
j 
i 


obtained by 


individual] sampling times. 











nber Maxi- M Ay 
mpl mum mu i 
p4pac/ 4) | | pepe suc; ms 
21 t 
30) 17 
1) ) 2 ) ) 
3 1.4 
S 
17 
13 


1) y 4 
) . 
; 
6] j Ly 
’ St) 
1 
r +. 1 
‘ $ 
) - ’ 
] i] } 
} 
) ( ) s 
29 i s4 1] 
> 
7 ~ - 
{ ) 7 
é j 
p. L.f 8.0 
; ( ) 
4 7 ( 
4] ) ( ) 5 
) 10) ) 
ig rodu f individual samp! 


PARTICULATES IN AIR, GROSS BETA DI 


Station location 


( 
| Olis Mi 
Jack Mi 
P oula Mis 
Jeff on City Mo 
! l€ i Mont 
] coin Ne 


Nev York 
© Lonia N 
I *k N. Dak 
{ IT pus oniwo 
O} na City Okla 
( City ; Okla 
Oo id Ore 
I] burg Pa. 
in Juan P.R 
Providence R. 1 
(oil la 5. ( 


STERMINATIONS, 


ng times and the corresponding activi 


FIGURE 1—RADIATION SURVEILLANCE NETWORK SAMPLING STATIONS 
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TABLE 2. 


GROSS 


Station location 


- Rainfall | Deposition 
(millimeters) | ppuc/m?) 
City State 
cnorag | Alaska 118.1 192,280 
Fairbank Alaska 47.9 53.570 
neau Alaska 214.2 92,310 
joenix Arizona *_— -- 
Little Rock | Arkansas 109.5 33, 440 
Berkeley California 4 1,680 
Los Angeles | California 1.5 1,10 
enver | Colorado 58 470 
artford | Connecticut 40.7 8,070 
Washington | District of Columbia 15.6 6,2: 
Jacksonville Florida 13.4 6,330 
Miami Florida 
(tlanta Georgia 16.1 3,200 
Honolulu | Hawaii 25.! 5,650 
Boise | Idaho 29.9 13,080 
Springfield | Tliinois 127.5 42,770 
Indianapolis Indiana 85.1 14,800 
lowa City Iowa 187.9 36,930 
Frankfort | Kentucky 
Topeka | Kansas 118.0 126 , 500 
New Orleans Louisiana 119.3 29,330 
Baltimore Maryland - 
Lawrence Massachusetts 40.4 6,500 
Lansing | Michigan 35.0 8 680 
Minneapolis | Minnesota 10.0 14,560 
Pascagoula | Mississippi 33.0 41,250 
fefferson City Missouri 135.¢ 23,710 


‘{]Dash denotes no 


sample received. 





BETA RADIOACTIVITY IN PRECIPITATION, SEPTEMBER 1961 
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Surface Air Radon, Thoron, and Fission Product Gross Beta 
Concentrations at Cincinnati, Ohio 


Robert A. Taft Sanitary Engineering Center, Public Health Service 


The determination of natural background 
radiation in our atmosphere is useful because 


Thoron (Rn**°) and its daughters contribute 
much less because of thoron’s short half-life 











the exposure levels from natural radiation can 
be used as a base for comparative evaluations 
of exposures from artificially produced radio- 
nuclides. Natural radioactivity in surface air 
is attributed to a number of unstable nuclides 
other than those produced by man. The earth’s 
crust contains trace amounts of uranium and 
thorium that occur naturally and which decay 
through a series of their daughter products. 
These decay products of uranium and thorium 
are introduced into surface air through their 
rare gas daughters, radon (radon-222) and 
thoron (radon-220), which in turn continue to 
decay through the uranium and thorium series, 
respectively. The radon and thoron content of 
air depends on the escape of these rare radio- 
active gases from the earth. Concentrations 
depend on prevailing conditions such as ambient 
temperature, humidity, and pressure, and on 
soil conditions such as moisture, porosity, and 
temperature. 

Most of the natural radioactivity in surface 
air is due to radon (Rn??*) and its daughters. 


and hence, a lower diffusion rate from the soil. 

Radiological Health Research Activities, Re- 
search Branch, Division of Radiological Health, 
Public Health Service, performs a continuous 
daily sampling program for radon (Rn***), 
concentrations in surface air at Cincinnati. 
The gross beta activity of atmospheric 
particulates, when measured several days after 
sample collection, is principally due to arti- 
ficially produced radionuclides. 

Radon-222 concentrations are determined 
from alpha measurements made immediately 
after the sampling period (24 to 72 hours) 
has ceased. Radon-222 (a.m.) concentrations 
have been corrected for any radon-220 daughter 
interferences. Radon-222 (p.m.) concentra- 
tions are derived from alpha measurements 
made in the afternoon (3 p.m.) approximately 
7 hours after the new sampling period has be- 
gun. These values are from the same filters 


that are counted at 8 a.m. the following day. 
Radon-222 (p.m.) concentrations are uncor- 



































rected for any radon-220 daughter interfer- 
ences. Radon-220 concentrations are deter- 
mined from alpha measurements made on the 
sample used to evaluate the corrected radon-222 
(a.m.) concentrations, but are counted 7 hours 
after the sampling period has ceased. Reported 
values are corrected to the time of removal of 
the filter. 


SURFACE AIR RADON (Rn), THOR 
CONCENTRATIONS AT CINCINNATI, 


TABLE 1. 


The data are now computed by an electronic 
data processing system which is programmed 
for thirteen four-week periods per calendar 
year. The data for the period October 9-No- 
vember 3, 1961, appears in table 1. 


REFERENCE 


Setter, L. R. and G. I. Coats “The Determination of 
Airborne Radioactivity,” American Industrial Hy- 
giene Association Journal, 22, No. 1, Feb. 1961. 


IN (Rn®”), AND FISSION PRODUCT GROSS BETA 
OHIO, OCTOBER 9-NOVEMBER 3, 1961 


Continuous sample collection 


Rn Rn22*6 Rn220 Beta 


End of sampling period Sample Sample 8 a.m. 3 p.m puc/ms activity 


change period 


tim 


Volume pyc/ms (ppsc/ms ppe/m? 


e hours m* 
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Radioactivity Measurements In Surface Air 


U.S. Naval Research Laboratory 


Radioactivity measurements of air-filter 
samples collected at various sites near the 80th 
Meridian (West) are made by the U.S. Naval 
Research Laboratory under a program partially 
financed by the Atomic Energy Commission. 

The daily record of fission product beta 
activity during September 1961 is presented in 
table 1, and the radioactivity profile for the 
same month and the third quarter of 1961 are 
shown in figure 2. This figure illustrates the 


data plotted in semilogarithmic coordinates. 
Due to the increased levels of radioactivity, 
another cycle has been added to the figure. The 
abscissa is expressed in micromicrocuries per 
cubic meter of surface air. The concentrations 
in table 1 are expressed in disintegrations per 
minute per cubic meter of air at the collecting 
site (2.2 disintegrations per minute per cubic 
meter equals 1 micromicrocurie per cubic 
meter). 
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Canadian Radioactive Fallout Study Program 


Department of National Health and Welfare, Ottawa, Canada 


As part of its radioactive fallout study pro- 
gram, the Radiation Protection Division, De- 


partment of National Health and Welfare, 
Dominion of Canada, conducts air and precipi- 
tation sampling programs. 

The nationwide air sampling program is 
conducted for two main purposes: (1) to pro- 
vide a convenient method for the early detec- 
tion of changes in the fission product con- 
centration in the air and therefore of likely 
changes in the deposition products on the 
ground, and (2) to obtain data to show the 
day-to-day and _ station-to-station variations. 
This may be useful to meteorologists for ob- 
taining a better understanding of the mecha- 
nisms involved in radioactive fallout distribu- 
tion in the atmosphere. 

A more detailed discussion of the sampling 
procedures, methods of analysis, and interpre- 
tation of results of the Department’s radio- 
active fallout program is contained in the ‘“‘An- 
nual Report for 1959,” Report Number CNHW 
(RP-3). 

With the permission of the Department of 
National Health and Welfare, Dominion of 
Canada, Radiological Health Data published 
data on fission product gross beta activity in 
air and precipitation in Volume II, Numbers 


TasBLeE 1.—FISSION PRODUCT GROSS BETA RADIO- 
ACTIVITY IN AIR, SECOND QUARTER 1961 


[Average concentration in uyc/m!] 





Station location A pril May June 
Calgary 0.17 0.2 0.26 
Chatham 0.12 0.19 0.23 
Coral Harbour 0.15 0.16 0.10 
Edmonton : 0.15 0.23 0.24 
Fort Churchill 0.09 0.14 0.10 
Fort William ee 0.14 0.22 0.24 
Fredericton 0.10 0.15 0.19 
Goose Bay. 0.13 0.1 0.15 
Inuvik ; 0.18 0.15 0.10 
Kapuskasing ae 0.15 0.24 0.23 
Montreal. . , 0.10 0.19 0.25 
Moosonee , A 0.14 0.20 0.16 
Ottawa , 0.12 0.17 0.20 
Regina 0.17 0.27 0.29 
Resolute : 0.09 ®*NS 0.0 
Saskatoon . 0.17 0.24 0.25 
Shearwater... * . 0.09 0.17 0.16 
Torbay “a ‘ 0.13 0.15 0.20 
Toronto F 0.14 0.21 0.24 
Vancouver a 0.12 17 0.16 
Whitehorse 0.1 22 0.11 
Windsor 17 0.27 0. 2f 
Winnipeg 2 , 0.1 0.27 0.29 
Yellowknife " 0.18 0.21 0.23 


®* NS—No sample. 
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FIGURE 1—CANADIAN AIR AND PRECIPITATION 
SAMPLING STATIONS 


1, 4, 8, and 12 covering the periods July 1959- 
June 1960, the third and fourth quarters 1960, 
and the first quarter 1961 respectively. In ad- 
dition, daily measurements of gross beta radio- 
activity in air were presented for the period 
September 4 through October 15, 1961. Second 
quarter 1961 data are reported in tables 1, 2, 
and 3. Daily measurements of gross beta radio- 
activity for the latter part of October are pre- 
sented in table 4. These data show continued 
higher levels, as noted earlier in October, which 
reflect increases due to the resumption of at- 
mospheric nuclear weapons testing; however, 
the more recent daily data do not appear to be 
increasing. Unless a significant increase is 
observed, daily measurements will not be re- 
ported in future issues. 

Overall monthly average levels of gross beta 
radioactivity in air in table 2 for the second 
quarter of 1961 are generally higher than those 


TaBLE 2.—MONTHLY AVERAGE FISSION PRODUCT 
GROSS BETA CONCENTRATIONS IN AIR, SECOND 
QUARTER 1961 


[Radioactivity in c/m?] 
J Mu 





Number of 


stations oper-| Minimum Maximum Overall 
Month ating 50% of | average all average all averag 
the time stations station 
A pril 23 0.09 0.18 0.14 
May 23 0.14 0.27 1.20 
June 24 0.06 0.29 0.2 
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SECTION IL. — FOOD OTHER THAN MILK 


Radiation Intelligence Network 


Division of Radiological Health, Public Health Service 


The March 1961 Radiological Health Data 
discussed the Radiation Intelligence Network 
and outlined two total diet sampling programs 
that were in progress. The following is a re- 
port on the Institutional Diet Sampling Pro- 
gram which studies the dietary intake of the 
critical younger age group, specifically, persons 


» 


under 18. 


INSTITUTIONAL DIET SAMPLING 
PROGRAM 


Criteria for Pilot Study 


In outlining the initial surveillance plan for 
the estimate of radiation exposure levels re- 
sulting from the ingestion of radioactivity in 
the total diet, the following basic criteria were 
established for the locations where sampling 
operations were to be carried out. 

a. Composite diet at point of consumption. 
Preliminary studies of data available concern- 
ing food consumption habits in the United 
States indicated that the pilot study should not 
be based on market survey information as it 
appeared that these data were not precise 
enough to furnish the necessary information 
on the radioactivity intake. Estimates based on 
available information of the variation in eating 
habits, as well as consideration of the minimum 
quantities of food required for radioassay, re- 


sulted in the selection of a minimum composite 
diet sample of 21 consecutive meals including 
snacks or other dietary intake to be assayed 
each month. 

b. Controlled population in specific age group. 
Initial sampling was concentrated on a young 
age group, specifically persons under 18, due 
to the relative importance of radiation exposure 
for this population group. The conclusion was 
soon reached that the “boarding school,” or 
similar institution for children, offered the best 
opportunity for sampling in the initial phases 
of the study. Since stability was considered an 
important population characteristic, the relative 
permanence of membership within such insti- 
tutions was thought to present the best op- 
portunity for investigation of potential rela- 
tionships or associations between food intake, 
radiation exposure, and the demographic 


characteristics of a group for study during a | 


period of months to years. 

c. Geographic spread. Because of the ex- 
pected regional variation in food consumption 
patterns, the broadest possible geographic 
representation was included in the selection of 
sampling points. The assumption was made 
that the pattern of food consumption at each 
selected institution would generally reflect the 
pattern extent for the geographical region. No 
attempt was made to set standards of economic 
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condition for the institution selected, in fact, 
in selecting the sampling points some effort was 
made to pick institutions with some variation 
in this characteristic. 

d. On-site food service. An additional re- 
quirement imposed for the selection of institu- 
tions for diet sample collection was that an on- 
site food service be in operation, providing 
three complete meals each day to the popula- 
tion group under study. Those institutions 
using government surplus food were generally 


| evoided as the prolonged storage of such food 











might produce results atypical of the area un- 
der study. 


Field Sampling Operations 


The current institutional diet sampling pro- 
gram in operation consists of 13 boarding 
schools or institutions scattered throughout the 


| United States. They represent young people 


between the ages of 5 and 18 and range from 
exclusive and expensive boarding schools to 
orphanages with severe economic limitations. 
Initially, seven sampling points were set up as 
pilot stations to perfect sample collection, 
transportation, and routine laboratory assay 
techniques. Each location is supported by a 
regular Pasteurized Milk Monitoring Program 
sampling station and by regular municipal 
water supply analytical data. This sampling 
program will be increased to at least 20 in- 


' stitutions during 1962. The following 13 loca- 


tions are being sampled as of December 1961: 


Atlanta, Georgia 
Austin, Texas 

Boston, Massachusetts 
Chicago, Illinois 
Denver, Colorado 
Helena, Montana 
Honolulu, Hawaii 

Los Angeles, California 
Memphis, Tennessee 
New York, New York 
Palmer, Alaska 

Salt Lake City, Utah 
Seattle, Washington 
St. Louis, Missouri 
Tampa, Florida 


In general, the sampling procedure is the 
Same in each case. Each sample, as it reaches 


the laboratory, represents a full seven-day week 
diet of 21 meals plus soft drinks, candy bars, 
or other in-between snacks obtained by dupli- 
cating the meals of a different individual each 
day. Each institution supplies one total 7-day 
diet sample each month. 

Upon completion of the sampling procedure, 
the frozen sample is placed in the shipping 
carton together with an adequate supply of 
dry ice and shipment by air-express to either 
the Southwestern or Southeastern Radiological 
Health Laboratory at Las Vegas, Nevada, or 
Montgomery, Alabama, respectively. Each 
sample usually consists of 6 to 16 liters, weigh- 
ing between 8 to 20 kilograms. 


Analytical Program for Food Sample 


The basic analytical program for the In- 
stitutional Diet Sampling Program was de- 
signed around three basic procedures: (1) 
gamma scan, (2) strontium-90 analysis, and 
(3) total radium analysis. In the absence of 
interference, other than naturally-occurring 
radioactive potassium (K*°), minimum detec- 
able levels on a per kilogram basis are 10, 5, 
450 and 15 ywue for iodine-121, cesium-137, 
potassium-40 and zinc-65 respectively. Gamma 
scan results for composite food samples ob- 
tained before and after the nuclear weapons 
test moratorium have shown marked differ- 
ences. The principal activity observed prior to 
the resumption of testing is that of potassium- 
40, though earlier samples contained small 
amounts of cesium-137, while iodine-131 and 
other fission product radionuclides appeared 
after September 1961. 

Total weight, ash and moisture determina- 
tion and stable calcium and potassium are ob- 
tained by conventional gravimetric or spectro- 
photometric methods. Values for potassium-40 
intake range from 440 to 3,800 puc per day with 
an average of 2,300 yyc per day. Phosphate 
determinations are by colorimetric technique. 
Calcium or phosphorous compounds may have 
an effect on the uptake of important bone seek- 
ing radionuclides such as strontium-89 and 90. 
Hence, these determinations were included in 
the analytical program. Total radium is de- 
termined by ashing, separation, and coprecipi- 
tation of radium and barium sulphate or chro- 
mate. After transfer to planchets, alpha 

















activity is determined by an internal propor- 
tional counter with appropriate delay for check 
yf ingrowth of radium daughters. As soon as 
emanation equipment is installed and calib- 
rated, a specific determination for radium-226 
will be made. The total radium technique is a 
practical screening indicator, but other natural 
radionuclides may contribute to the reported 
total radium values and hence, the bone dose 
ealculated by assuming radium-226 is cor- 
respondingly but conservatively high. 


Summary of Results 


1. The dietary intake of strontium-90 by 
young people for all sampling points was 
estimated by this program to range from 1.3 to 
14.6 puc/day from food, beverages, and snacks 
served in boarding schools at several locations 

1 this country. This within the 
lowest radiation protection guidance limit of 
the Federal Radiation Council of 0 to 20 pue 


value lies 


for strontium-90. 

2. The dietary intake of total radium by the 
children studied was estimated to be 1.7 to 
12.7 uuc/day with an average intake of 5.9 
iwc/day. Assuming the radium-226 component 
f the total radium activity is at least 30 per- 
‘ent, the intake of radium-226 via the diet lies 
near the upper limit of the Range I level of 
he radiation protection guidance of the Federal 
Radiation Council (of 0 to 2 puc per day for 
radium-226). 

3. The rapid scanning of composite diet 
samples by means of crystal detectors and 
gamma spectrometry is a useful method of 
establishing limits of possible contamination 
of food by gamma emitting radionuclides. A 
314 liter volume, or the solid equivalent, of 
the sample is counted. It is important to 
count fairly large amounts of low-level samples 
in order to measure as much total activity as 
Using this technique, the minimum 
levels of detection, on a per kilogram basis, are: 
10, 5, 450, and 15 ywue for iodine-131, cesium- 
137, potassium-40, and zinc-65, respectively. 
The weights of 314 liters of composite food 
samples may vary from 6 to 8 percent, de- 
pending primarily upon the amount of moisture 
contained in a given sample. The reported ab- 
sence then, of identifiable peaks in the gamma 
sean, reflects the absence of the above radio- 
nuclides at the level indicated. 


possible. 








4. Though attempts were made to document 
the diet items by menu as served at the sam- 
pling point, the variation in radioactivity con- 
tent due to strontium-90 and radium could not 
be attributed to the presence of any specific 
diet item. Comparison of the total diet intake 
levels of strontium-90 with those previously 
reported for milk confirms previous estimates 
that milk may account for approximately one- 
half of the dietary intake of this radionuclide. 

5. Preliminary results of tests made at two 
sampling stations for iodine-131 since resump- 
tion of nuclear weapons testing, show that the 
principal contributor of this radionuclide to 
the dietary intake of children is fresh milk. 
lodine-131, as indicated by the milk sampling 
program has been absent during the last two 
years of the weapons test moratorium. This 
has been the case for strontium-89 and barium- 
lanthanum-140, with only the long half-life 
cesium-137 and strontinum-90 evidence in milk. 


Discussion 


The Institutiona! Diet Sampling Program is 
directed to determining both technical and ad- 
ministrative feasibility of estimating ranges 
of radiation exposure resulting from the in- 
gestion of radioactivily in the diet. As a 
preliminary pilot study, this has been demon- 
strated successfully, subject to the limitations 
imposed by sampling techniques. It must be 
assumed that the samples obtained actually are 
representative of the average dietary intake 
for the institution. This latter factor is now 
the subject of careful investigation and study. 
It is not believed at this time that the type of 
surveillance which will be developed from this 
study for routine purposes will be adequate to 
initiate control measures or countermeasures 
that might become necessary as a result of in- 
creased fallout levels. It is believed that such 
studies must be carried out in more detail at 
the State and local levels. Studies on these 
problems are concurrently being conducted by 
the Public Health Service in cooperation with 
the State and local health authorities under the 
guidance of the National Advisory Committee 
on Radiation to the Surgeon General. 


Tables 1 and 2 present the results for Janv- 
ary through August 1961. 
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SECTION Il. — MILK 


Milk Monitoring Program 


Division of Radiological Health, Public Health Service 


Milk monitoring has been conducted by the 
Public Health Service since early 1957, when 
the first program was established to develop 
suitable sampling methods and radiochemical 
analytical proficiencies. Raw milk was initially 
selected for investigation. During this pro- 
that a broader sam- 
more 


gram, it became evident 


pling program was 
related to the milk consumed by the 
population. The result was the initiation, in 


the first quarter of 1960, of a pasteurized milk 


necessary—one 


directly 


sampling program designed to provide data 
representative of the milk consumed in selected 
municipalities. Both programs were operated 
concurrently until June 1961 to permit com- 
parison of the differences between the earlier, 
limited, milkshed sampling results and those 
of the new program. 

Raw milk sampling results reported for 
June 1961 in the November 1961 Radiological 
Health Data were the last regular publication 
of such data. A summary discussion of the 
raw milk sampling program in the December 
1961 Radiological Health Data presented the 
gross relationship between fallout and the oc- 
currence of fission products in milk determined 
from this study. 

Surveillance of pasteurized milk is currently 
conducted at 60 stations (shown in figure 1) 
with the cooperation of State and local milk 
Sanitation agencies, who ship samples to the 





PHS Southeastern and Southwestern Radio- 
logical Health Laboratories for analysis. The 
former analyzes samples from the 30 states 
generally east of the Mississippi River, and the 
latter analyzes samples from the western states. 
Publication of data follows about four months 
after sample collection because of time required 
for shipment, processing, decay-product build- 
up, data compilation, and publication proce- 
dures. 

The current program emphasizes (1) meas- 
urement of the levels of radioactivity of 
samples of pasteurized milk consumed by the 
public in various regions of the country, and 
(2) provision of at least one sampling point 
within most states and additional points when 
indicated by widely varying conditions of the 
milk supply or the need to cover large popula- 
tion groups. Each sample is composited in 
proportion to the volume of milk sold by those 
plants supplying not less than 90 percent of a 
city’s milk supply. 
this composite sample was taken from one 
day’s sales per month and was as representa- 
tive of a community’s total supply as could be 
achieved under practical conditions. Since 
September 15, the sampling schedule has been 
accelerated. 

Normally, assays for strontium-89, stron- 
tium-90, iodine-131, cesium-137, barium-140, 
and stable calcium are performed on the one 
sample obtained at each sampling location dur- 
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ing the month. The regular September 
pasteurized milk samples in most cases were 
obtained during the first 15 days of the month, 
before any effect of Russian atmospheric 
nuclear weapons testing was observed. Prior 
to this time, the values for strontium-89, ba- 
rium-140, and iodine-131 were below the level 
of detection by current instrumentation. The 
lower level of detection for strontium-89 is 5 
we/liter, and for barium-140 and iodine-131, 
10 unze/liter. 

During the second week in September, when 
increased levels of gross beta radioactivity in 
air were observed by the Radiation Surveil- 
lance Network, the frequency of milk sampling 
was accelerated at selected stations. Daily 
sampling of pasteurized milk, with analyses for 
iodine-131 content, was initiated on September 
19 at six selected stations. 

Iodine-131, cesium-137, and barium-140 are 
idio- § determined by gamma scintillation spectros- 
The § copy, while strontium-89 and strontium-90 are 
tates § determined following radiochemical separation. 
1 the The cesium-137 and barium-140 data were de- 
ates. termined on most of the milk samples obtained 
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FIGURE 1—PASTEURIZED MILK AREA SAMPLING STATIONS 





for iodine-131 analyses by the Southwestern 
Radiological Health Laboratory. 

Because the normal monthly milk sample was 
taken during the first half of September when 
the levels were representative of those that 
have existed for the past year and more 
samples were obtained during the last half 
of September, special treatment of the data was 
necessary. To determine the average for the 
month of September, the value for the one 
sample taken in the first 15 days was weighted 
the same as the average value of all the samples 
taken during the last half of the month. When 
a radionuclide was not detectable, one-half of 
the nondetectable value was used for averag- 
ing. If no additional samples were obtained 
for a station when the level was nondetectable 
during the first 15 days of September, a dash 
appears in the table, indicating that no fully 
representative average for the month or 
quarter could be determined. 

Table 1 presents a summary of all available 
analyses. The numbers in parentheses indicate 
the number of samples involved in each aver- 
age, and are a guide to the reliability of the 
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average for the month. Some of the strontium- 
89 and strontium-90 data are based on weekly 
composites of daily samples taken near the end 
of September. 

The sampling schedule in effect during most 
of October. 1961 was presented in the January 
1962 Radiological Health Data. With the con- 
clusion of the Soviet Union’s 1961 series of at- 
mospheric tests, the iodine-131 levels are more 
predictable and it becomes necessary for the 
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analytical program to shift to other radio- 
nuclides. This need is emphasized by the fact 
that the analytical procedures become more 
difficult as the levels of activity become lower 
and the longer lived nuclides increase in rela- 
tive importance. Therefore, beginning in De 
cember 1961, the following sampling schedule 
became effective: 

1. Six daily sampling stations (St. Louis, 
Seattle, New York, Chicago, Boston, and New 
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Louis, 


| New 


.Orleans) to be maintained so that the pattern 


of normal decline in iodine-131 content of milk 
at these points may be carefully studied. 

2. Any station in the program, not included 
in the daily sampling schedule where the 
iodine-131 level exceeds 100 yuuc/liter at the 
time of sampling, to be placed on a two samples 
per week schedule until this level drops and re- 
mains below 100 for two consecutive weeks. 

3. All other sampling stations to be placed 
on a weekly sampling schedule. 

4. A full analysis to be completed on a 
weekly basis for all samples (stable calcium 
and potassium, strontium-89, strontium-90, 
zinc-65, cesium-137, barium-140 and _ iodine- 
131). For those stations where samples are 
collected more often than once a week, the 
laboratories will composite for the weekly 
analytical schedule as above, except for those 
radionuclides immediately determined by 
gamma scan on each sample as received. 


All surveillance data will be subject to con- 
tinuing review and evaluation to observe un- 
usual patterns or levels which may require 
immediate attention and adjustment in the 
pasteurized milk sampling program operation. 
Further atmospheric nuclear testing would, of 
course, require an immediate reevaluation and 
readjustment of the sampling frequency and 
analytical schedule for this program. 

Comparison of the results of the September 
averages with the second and third quarter 
averages shows that the September stable 
calcium, strontium-90, and cesium-137 results 
are generally within anticipated variations. 
The limited number of analyses for strontium- 
89 and barium-140 show only that these nu- 
clides are beginning to appear in pasteurized 
milk. The iodine-131 levels have shown an in- 
crease and the daily results for September were 
published in Radiological Health Data, Volume 
II, Number 11. 


Strontium-90 in Canadian Dried Milk Products 


Department of National Health and Welfare, Ottawa, Canada 


The following table presents the results of 
measurements of strontium-90 in Canadian 
dried milk for the months of April, May, and 
June, 1961. This table was included in the 
“Quarterly Report of the Radioactive Fallout 
Study Program,” dated October 1961, published 
by the Radiation Protection Division of the De- 
partment of National Health and Welfare, 
Ottawa, Canada. Figure 1 shows the sampling 
locations. The samples were collected by in- 
spectors of the Marketing Division of the De- 
partment of Agriculture. 

Data for the year of 1960 were published in 
Radiological Health Data, Volume I, Numbers 
6 and 9, and Volume II, Numbers 4, 8, and 12. 


STRONTIUM-90 CONTENT OF CANADIAN 
DRIED MILK POWDER SAMPLES 


TABLE 1. 
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National Water Quality Network 


SECTION IV. — WATER 


Division of Water Supply and Pollution Control, Public Health Service 


The National Water Quality Network 
operates under the provision of Section 4 (c) 
of the Federal Water Pollution Control Act, 
which states “. . . The Secretary shall 
collect and disseminate basic data... (relating) 
to water pollution and the prevention and con- 
trol thereof.” 

This Network, operated in cooperation with 
State and Local agencies, and industrial organi- 
zations commenced operations in October 1957. 
As of December 1, 1961, there were 97 sam- 
pling stations located on major waterways 
used for public water supply, propagation of 
fish and wildlife, recreational purposes, and 
for agricultural, industrial, and other uses. 
Some of these stations are on _ interstate, 
coastal, and International Boundary waters, 
and waters on which activities of the Federal 
Government may have an impact. Ultimately, 
a total of approximately 300 stations will be in 
operation. Radioactivity is not yet being re- 
ported for a few of the more recently estab- 
lished stations. 

Samples of water are examined for chemical, 
physical, and biological quality insofar as these 
relate to pollution. Samples for some de- 
terminations are taken weekly, others monthly, 
and for some, continuous composite samples of 
10 to 15 days are obtained. 

Gross alpha and beta measurements are made 
on both suspended and dissolved solids in raw 


surface water samples. The levels of radio- 
activity associated with dissolved solids provide 
a rough measure of the levels which may be 
found in a treated water, where such water 
treatment removes substantially all of the sus- 
pended matter. Naturally-occurring radio- 
active substances in the environment are the 
source of essentially all of the alpha activity. 
The contamination of the environment from 
man-made sources is the major contributor to 
the beta activity. It should be noted that with 
the cessation of weapons testing for a period of 
three years, the beta activity in most raw 
waters generally had approached a level at- 
tributable solely to natural sources. Natural 
beta activity can be two or three times the 
natural alpha activity based on the presence of 
the same nuclides. The resumption of nuclear 
weapons testing in the atmosphere by the 
USSR has resulted in an increase in radio- 
activity of surface waters. Preliminary evi- 
dence obtained during October 1961 indicates 
a 5- to 10-fold increase in gross beta radio- 
activity of the surface waters over the 1960 
average in some areas, particularly in North 
Central, Northeastern, and Eastern United 
States. The greater percentage of increase in 
the radioactivity is in the suspended solids. 
For the first two years of the Network 
operations, beta determinations were made on 
weekly samples, Alpha determinations were 
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FIGURE 1—NATIONAL WATER QUALITY NETWORK SAMPLING STATIONS ) 
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reported generally on composites of more than or semimonthly on two- or three-week com- W 
one weekly sample. posites. The remainder of the stations were 
Beginning January 1, 1960, the frequency scneduled so that each had one gross alpha M 
of beta determinations varied depending on the determination per month. Ys 
status of each particular station. For the first The following changes were instituted on + 
operating vear of each new station, analyses September 1, 1961, after the resumption of 
were being conducted weekly. Weekly analyses nuclear weapons testing: 
were to be continued indefinitely from all sta- , : 
1. Gross beta counts are to be made on all 
tions which may be affected by waste dis- n nih 
; Ae samples collected. (Compositing weekly 
charges from nuclear installations. Semi- : ; ; 
a" . . : 9 samples for monthly or semimonthly gross 
monthly determinations (on composites of 2 h: 1 a - 
‘ . F 1a { ta Cc 1g W -Case). 
or 3 weekly samples) were conducted for sta- up a peta ounting will cea . 
tions which still showed some beta activity 2. Beginning with samples collected Octobe 
above background. Monthly determinations 1, 1961, strontium-90 determinations are to 
(on composites of all samples received from a be made on a three months composite of rt 
station during the month) were conducted on weekly samples. : 
samples from streams where beta activity was ‘. ‘ 
Gross alpha counts are to be made on one 
at background levels. ; 
eee : sample for each station each month, unless aoe 
Beginning January 1, 1960, the frequency of 4 ae we" : h ~¥ 
° . ara ’ y > 7 y g 
alpha determinations also was changed. For there 1s evidence of alpha activity. In the = 
the first operating year of each new station, latter instance, an alpha determination will be 
analyses were to be done weekly. At some made ona weekly or bi-weekly basis depending v 


stations on the Colorado and Animas Rivers 
determinations were done on weekly samples 


on what is considered the norm for a particular 
station. 
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Station 


: Pittsburgh, Pa 
dar Hill, N. Mex 


eg y River 
mas River: Ce 


, Okla 


tahoochie River: 
Atlanta, Ga 


tskanie, Oreg 


rland Rive 
re River: 


r: Clarksville, Tenn 


: Century, Fla 


rary, Ind ~~ 
n River: Poughkeepsie, N. Y-- 
l River: Peoria, Il . 
Kanawha River: Winfield Dam, W. Va 
Klamath River: Copco, Oreg__-- a 
l Miami River: Cincinnati, Ohio 
mack River: Lowell, Mass 


a ston, N. Dak 
marck, N. Dak 
y k n, 8. Dak 
_ Nel 
Joseph, Mo 
S K City, Kans 
Tt Lot M 
la River: Pittsburgh, I 
River: Henry, Net 
I 
an | ‘ Oy} 
1] { — 
. nr Ohi 
V vil Ky 
a ( 
. ver: Bastre I 
, | M 
I I 1, Ne 
i ( Forks, N. Dak 
0 r, 
: Ark 
T 
\ I 
( 
I . 
e lex 
| “—_ 
tT Ri : Johr H. K | voir & Dam, Va 
5 Rive Ruliff, 
St. ] ence | \ ee 2 
e Savannah River: 
rt Wentwort ( 
1c N th Augusta, 8. ¢ 
snake River: 
g Wawawai, Wash as 
Weiser, Idah 





ith Platte River: Julesburg, Colo 
juehanna River: Conowingo, Md 
nessee River: 

hattanooga, Tenn 

ridgeport, Ala . 

kima River: Richland, Wash 
owstone River: Sidney, Mont. 






* Dash denotes no sample received or no determinations made. 
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All data reported in table 1 represent the 
average of all information available for the 
period indicated. Reported strontium-90 data 
are the results of determinations on three- 
month composite samples for a quarter ending 
in the month shown. The data were determined 
on analytical schedules in effect till September 
1, 1961. 

Additional information and data may be ob- 
tained from the following sources: 

(1) National Water Quality Network Annual Com- 


pilation of Data, PHS Publication No. 663, Water 
Years 1957-58, 1958-59, 1959-60. Public Health 


Service, Division of Water Supply and Pollution 
Control, Washington 25, D.C. 

(2) “Report on National Water Quality Control Net. 
work,” submitted by Dr. F. J. Weber, Chief, Diyj. 
sion of Radiological Health, PHS, at the Joint Com. 
mittee on Atomic Energy Hearings on Fallout from 
Nuclear Weapons Tests, Vol. 1, May 1959, pages 
167-169. : 

(3) Setter, L. R., J. E. Regnier, and A. Diephaus, 
“Radioactivity of Surface Waters in the United 
States,” J. AWWA 51, 1377 (1959). 

(4) Straub, C. P., L. R. Setter, A. Goldin, and P. Ff. 
Hallbach, “Strontium-90 in Surface Waters,” J. 
AWWA 52, 756 (1960). 

(5) Setter, L. R., and S. L. Baker, “Radioactivity of 
Surface Waters in the United States,” Radiologicaj 
Health Data, Vol. I, No. 7 (1960). 

(6) Straub, C. P., “Significance of Radioactivity Data,” 
J. AWWA, 58, 704 (1961). 














SECTION V. — 


External Gamma Activity 


OTHER DATA 


Radiation Surveillance Network, Public Health Service 


Portable survey instruments are available at 
stations of the Radiation Surveillance Network 
for recording levels of external gamma radia- 
tion. Measurements are made daily approxi- 
mately three feet above the ground. These read- 
ings are not precise, but are sufficiently ac- 





TaBLeE 1.—EXTERNAL GAMMA ACTIVITY, NOVEMBER 1961 


Station location 








curate to illustrate any significant variations 
above background. The differences among the 
values shown in the following table are within 
the variance anticipated due to differences in 
normal background and instrument response 
characteristics. 


Station location 
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Kosta Telegadas 
U.S. Weather Bureau 


The monthly worldwide strontium-90 fallout 
for the period June 1958-May 1960 as de- 
termined from the pot and ion-exchange col- 
lectors has been reported in earlier HASL re- 
ports (1, 2, 3), and the September 1961 Radio- 
logical Health Data. This article is an ex- 
pansion of those reports to cover a three year 
period, January 1958-December 1960. 

Monthly collections are continuing, but as of 
May 1960, because of the low levels of activity, 
the samples are combined on a two month 
basis at most sites (4). As in earlier reports, 
two techniques were used in smoothing the 
data. The first consists of determining the 
arithmetic average of the strontium-90 deposi- 
tion for each 10 degrees latitude band and 
drawing a smooth curve through these values. 
The second technique attempts to compensate 
for the climate differences by using the aver- 
age rainfall in a latitude band. 

Smoothed seasonal or bi-monthly latitudinal 
curves of deposition by the two techniques and 
for the periods under consideration are shown 
in figure 1. The curves in figure 1 were in- 
tegrated to give the fallout in megacuries of 
strontium-90. The results are shown in table 
1 together with those from the periods reported 
earlier. 

It has been reported (4) that at four collec- 
tion sites where the pot and ion-exchange col- 
lectors sampled simultaneously, a systematic 
difference was observed starting with the July 
1960 samples. The pot collectors showed a 
decline in the monthly deposition of strontium- 
90 while the ion-exchange collectors did not. 
This systematic difference was attributed to 
contamination of the resin with strontium-90 
in the ion-exchange collector and therefore, a 
constant value of 0.24 mc/mi* was subtracted 
from the observed values of the ion-exchange 
sample starting in July 1960. In the period 
where the constant correction was applied to 
the ion-exchange collectors more samples were 
reported as having zero activity than in the 
earlier period. It may be that the ion-exchange 





‘From Quarterly Summary Report, HASL 115, 
October 1, 1961. 





Global Integrals of Strontium-90 in Fallout, January 1958 - December 1960 











correction is not applicable to all columns and 
therefore, in this report the analyses from July 
1960 on was essentially based on the pot data, 

No attempt is made to estimate the reliability 
of the anlyses. It should be pointed out that it 
is difficult to evaluate the uncertainties in as- 
suming that the arithmetic average of selected 
stations is representative of the average value 
for the whole latitude band and in assuming 
that the average latitudinal rainfall is the 
same as that which occurred for the time period 
under consideration. In the estimation of the 
total strontium-90 deposition, it should be 
mentioned that in addition to the uncertainties 
mentioned above, virtually no samples were 
taken north of 60° N latitude or south of 40°§ 
latitude. In estimating deposition in these 
latitude bands a subjective analysis was used 
where essentially the trend of activity at other 
latitude bands was extrapolated to higher 
latitudes. 

Between the cessation of large scale nuclear 
testing in 1958 and the resumption of testing in 
1961, a number of papers had been written on 
the distribution of fallout on the earth’s sur- 
face. One feature of the surface fallout which 
has been observed by many is the seasonal 
variation in the rate of fallout, a maximum in 
the spring and a minimum in the fall. This 
seasonal variation has been attributed prin- 
cipally to the seasonal changes in the atmos- 
phere. To show this seasonal variation of sur- 
face fallout the bi-monthly and seasonal stron- 
tium-90 deposition for the Northern and South- 
ern Hemispheres listed in table 1 was plotted 
on a time scale and shown in figure 2. It can 
be seen that in the Northern Hemisphere the 
spring maximum and fall minimum are clearly 
indicated. The Southern Hemisphere seasonal 
effect is not as well marked, which can probably 
he attributed to several causes. There are few 
sampling sites in the Southern Hemisphere 
with virtually no observations south to 40° 
latitude. If more sampling sites were avail- 
able the seasonal changes might show up more 
clearly. Another factor which may help mask 
seasonal effect are the low levels of activity in 
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FigurRE 1—SEASONAL LATITUDINAL CURVES OF STRONTIUM-90 DEPOSITION 
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STRONTIUM-90, 


the Southern Hemisphere. Also there may be 
a real difference in the meteorology of the two 
hemispheres. 

For comparison purposes the Naval Research 
Laboratory hemispheric ground level air con- 
centrations of strontium-90, which were ar- 
rived at by averaging the monthly ground 
level air concentrations taken along the 80th 
Meridian (West) are also shown in figure 2 
(5, 6, 7). In general, both the surface deposi- 
tion and air concentration data show that the 
Northern and Southern Hemispheres are out of 
the levels of activity in the Northern 
Hemisphere are greater than in the Southern 
Hemisphere and that beginning in late 1960 


phase, 


the levels of activity in the Southern and 
Northern Hemispheres are about equal. 
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Environmental Monitoring in Alaska 


Pr oject Chariot 


Atomic Energy Commission 


In May 1959 the United States Atomic 
Energy Commission approved a program of 


environmental studies to be conducted in con- 
junction with a proposed excavation project 


using nuclear explosives (Project Chariot, 
Plowshare Program) at the mouth of Ogotoruk 
Creek near Cape Thompson, Alaska. 

The proposed project, which is under study 
» not been ap- 
proved, would involve the simultaneous de- 
tonation of five nuclear devices. Four 20-kilo- 
ton devices would be buried to about 400 feet 
and one 200 kiloton device buried to about 800 
feet. The detonation of the four smaller de- 
vices would be expected to produce a channel 
about 900 feet wide and 2,000 feet long, with a 
basin about 1800 feet in diameter resulting 
from explosion of the larger device. It is ex- 
pected that about 95 percent of the fission 
products will be entrapped underground. 

After the USSR resumed testing on Septem- 
ber 1, 1961, four fallout monitoring stations 
were activated at Cape Thompson, Kivalina, 
Kotzebue and Point Hope, as shown in figure 1. 

Table 1 presents the October results. The 
December 1961 Radiological Health Data pre- 
sented the September results. No water samples 
were taken during October. The high values 
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for samples taken at Cape Thompson for the 
period October 8-11 have been re-checked. The 
decay rates on these samples was very rapid, 
indicating very fresh fission product material. 
for the 
higher 
than the other stations during that period. 


There is no explanation, at present, 
Cape Thompson levels being so much 
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FIGURE 1—SAMPLING LOCATIONS FOR PROJECT 
CHARIOT 
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Environmental Levels of Radioactivity at Atomic Energy 


GROSS BETA ACTIVITY IN ALASKAN AIR SAMPLES, OCTOBER 1961 


ny 


Kivalina Kotzebue Point Hope 


Sampling Gro Sampling Gross Sampling Gros 
time beta time beta ime beta 
hours puc/n hours uc/me hours puc/ms 

6.8 10.5 26.6 16.4 13. $.2 
3.3 3.31 21.8 3.96 14.5 
5.1 1.38 23.6 4.04 13 l 
4.5 2.62 24.1 3.93 14 y 4 
5.5 3.2 23.5 2.47 
6.8 2.87 25.1 2.13 15.3 2.69 
2.3 9.8 23.1 2.76 10.2 1.44 
4.2 1.20 24.4 8.75 11.8 $f 
4.5 0.50 23.7 5.49 11.4 7.98 
4.3 2.48 24.2 5.00 14.2 51 
4.5 1.16 24.3 3.52 14.3 1.34 
5 $.21 23.9 10.9 14.8 1. OF 
4.9 6.14 24.0 1.44 14.3 3.4 
3.2 2.01 24.1 4.83 8.0 -| 
f 19.0 24.3 1.10 1.8 20.8 
4.0 .90 3.5 33 8.2 27.1 
§.7 3.16 24.0 7.41 13.2 5.28 
6.2 27.9 26.7 34 13.1 | 4.3 
6.7 0.16 20.9 1.12 12.8 0.3 
0.4 20.2 23.9 6.74 13.8 2.2 
4 1.17 23.7 3.39 10.5 0.38 
4.2 1.74 13.0 | 1.74 
4.9 0.42 21.2 1.09 13.2 ).21 
5.4 0.18 24.1 0.57 13.6 0. 3 
5.7 0.31 24.3 0.22 14.6 0.28 
3.0 1.14 23.6 0.98 12.0 | 1.72 
1.5 0. 1¢ 24.1 3.74 12.8 1.05 
3.7 1.00 25.6 7.07 6.8 0.34 
2.: 0.28 23.4 3.05 12.2 0.95 
1.5 3.84 23.2 3.39 12.3 07 
: _ 24.0 1.47 12.0 0.89 
7 . 
Commission 


Installations 


The U.S. Atomic Energy Commission trans- 
mits to the Public Health Service quarterly re- 
ports on the environmental levels of radio- 
activity in the vicinity of major Commission in- 
stallations. The data from 
routine monitoring programs where operations 


reports include 
are of such a nature that plant perimeter sur- 
veys are required. 

the environmental radio- 
19 AEC installations have 
appeared in Radiological Health Data since the 
November 1960 Summaries follow for 
Hanford Atomic Products Operation for third 
and fourth quarters 1960 and first and second 
quarters 1961; and Portsmouth Area Gaseous 
Diffusion Plant and Savannah River Plant for 
first and second quarters 1961. 


Summaries of 


activity data for 


issue. 


The measured concentrations of radioactive 
substances in air and water may be compared 
with the Maximum Permissible Concentration 
(MPC) of that substance as recommended by 


the National Committee on Radiation Protec- 
tion and Measurements (NCRP). For the 
environment near an AEC installation the ap- 
plicable MPC’s are one-tenth of the occupa- 


TABLE 1. SELECTED ENVIRONMENTAL MP¢ 
VALUES PERTAINING TO AEC INSTALLATION 


REPORTS IN THIS SUBSECTION 


Env tal MP< 
Line Ra ctiv 1 ant 
N Wa Ai 
My Myuc/ms 

] A 7 OO 3.00% 
« ] 4 O00 80 . OOF 
} H gen tritiur sean 100 , OO 200 . 00K 
4 lodine-131- . ee — 2,000 JK 
5 Neptunium-239 100.000 20.000 
f Phosphorus- a 2,001 
7 St um-90_ 1M lf 
8 I ium-234 x () 1. OK 
) Uranium, natt 2 2 
iT Z -6; l 2, 


tional values for continuous exposure as given 
in National Bureau of Standards Handbook 69. 

Another guide by which environmental levels 
may be evaluated is the Radioactivity Concen- 

































tration Guide (RCG) recommended by the 
Federal Radiation Council. For most nuclides 
an RCG is numerically equal to the correspond- 
ing MPC. 

For the purpose of clarity and perspective, a 
few of the applicable environmental MPC (or 
RCG) values are listed in table 1. Such values 
are intended as guides only. For further clarifi- 


Hanford Atomic Products Operation 


General Electric Company 
Richland, Washington 


Third Quarter 1960 Through Second Quarter 1961 
Issued October 1961 


Previous Coverage in Radiological Health Data: 


Issue: 
May 1961 


Period covered: 


1959 and first and second quarter 1960 


During the operation of the plutonium pro- 
duction and research facilities at Hanford, 
controlled amounts of radioactive wastes are 
released to the atmosphere, ground, and the 
Columbia River. This report presents an 
analysis of data from the environmental sam- 
pling program designed to check the effective- 
ness of the control measures. In addition to the 
results for the twelve month period covered by 
this report, some earlier results will be shown 
for comparison. Figure 1 shows the relation- 
ship of the Hanford facilities to the surround- 
ing communities. 


Air Wastes Monitoring 


Exposures from releases of air-borne con- 
taminants via stacks to the atmosphere were 
small and are not included in figures 4, 5 and 
6. Iodine-131 is the radionuclide of process off- 
gas origin which is of particular interest. The 
emission rate for I?" released to the atmosphere 
is shown in figure 2. The local control limit for 
release of I'** is 10 curies per seven days. At 
the release rate observed, no significant deposi- 
tions on native vegetation were expected or 
found. 

Routine measurements of I'** in air at Rich- 
land, North Richland, Pasco, and Benton City 
indicate that the average concentration in air 





cation, Handbook 69 and FRC Report No. 1 
should be consulted. 

The estabishment of MPC’s does not imply 
that each nuclide may be present at 100% of its 
MPC concentration. If the concentration of 
each nuclide is expressed in terms of percent of 
its MPC, then the sum of all the percent values 
should not exceed 100%. 


for the 12 months ending with June of 1961 
was less than 0.03 pyc [**/m*. A sustained 
concentration of I’ of this magnitude in in- 
spired air would imply an annual exposure to 
the thyroid of the standard man of about 0.3 
mrad. 

Concentrations of I'** may be several orders 
of magnitude greater in the thyroid of grazing 
animals than in their food. Consequently, the 
radioassay of beef cattle thyroids is useful in 
the study of effects of low level I'** emssions. 
Occurrences of I'** in cattle thyroids from the 
Pasco slaughterhouse are shown in figure 3. 
No samples were obtained in June. 


Water Waste Monitoring 


The principal source of exposure continues 
to be identified with radionuclides in reactor 
cooling water discharged to the Columbia 
River. For individuals whose habits regularly 
include drinking water from Pasco’s public 
supply, ingesting of local fish and waterfowl, 
and consuming produce from local farms, an 
intake of bone-seeking radionuclides is esti- 
mated at about 40 per cent of that recom- 
mended by the National Committee on Radia- 
tion Protection and Measurements (NCRP) as 
maximum for continuous intake by persons in 
the neighborhood of controlled areas. The dose 
of the GI tract from drinking Pasco water for 
the 12 months ending with June of 1961 is 
calculated as about 90 mrems, which amounts 
to 6 percent of the recommended maximum 
permissible limit. 
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FIGURE 1—FEATURES OF THE HANFORD OPERATION AND VICINITY 
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FIGURE 2.—RELEASE OF I‘: TO THE 
ATMOSPHERE, 1961 





The 1960 estimates of dose received by per- 
sons in neighboring communities are repre- 
sented graphically in figures 4, 5 and 6 for the 
GI tract, bone, and total body, respectively. In 
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FIGURE 3.—AVERAGE CONCENTRATIONS OF [31 
IN BEEF CATTLE THYROIDS FROM PASCO 
SLAUGHTER HOUSE 
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FIGURE 4.—( 
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FiGuRE 5.—CALCULATED DOSE TO HUMAN 
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the figures, the vertical scale is dose in mrems 
per year and the horizontal scale indicates the 
number of people involved. Various limits also 
are indicated and the several sources of ex- 
posure are identified. 

The principal exposures attributable to Han- 
ford results from ingesting local fish from the 
Columbia River, drinking water at Pasco and 
Kennewick, and eating produce from the few 


500 —_ 1/10 Contizmous Occupational Limit 


" 
Ss 


S 
200 +- 


100 -}- 
Columbia I r Fish 


OF gprwtes terfowl 
f} 1/100 Continuous = Drix aking Water Derived from River 


———-—Siet 7 Milk Willapa Bay Oysters 
Hews rink We 1 Pr at 1 Ib/wk 
:R eee = lout rd 


Natural 
Background 


mrems/yr 














50 - 














150 | 








Pasco Kennewick Richland 





’ T Tt "| 
10,000 20,000 30,000 ,0 
. y 0 000 40,000 50,000 60, 000 


Population 


FicurE 6.—CALCULATED DOSE TO TOTAL BODY 
OF MAN, 1960 


farms irrigated with river water. A small con- 
tribution to dose in the case of each of the body 
organs results from worldwide fallout. Figure 
6 includes the dose estimated from natural 
background sources. 

At present, the exposure from fish and 
waterfowl can only be estimated for hypotheti- 
cal persons. The illustration is based on con- 
sumption of 10 pounds per year of whitefish 
caught in the Hanford-Ringold area which 
contained P*? in amounts indicated in 1960. 
While the dose from fish and waterfowl] is 
shown for an individual in Pasco, there may 
be individuals with similar exposures in Ken- 
newick and Richland. 

The data collected over several years on the 
beta emitters (nearly all P*?) in whitefish in 
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FIGURE 7.—PHOSPHORUS-32 IN COLUMBIA RIVER 
WHITEFISH, HANFORD FERRY TO RICHLAND 


the Hanford-Ringold area are presented in 
figure 7. Current measurements on whitefish 
include radioassay specifically for P*? and sev- 
eral other radionuclides. The concentrations 
of P** in the fish vary considerably with the 
season and reach a maximum in late fall. The 
reduction in the concentration of P** in the 
second quarter is a reflection of a seasonal 
trend associated with water temperature and 
flow rate. Unusually high river flows ham- 
pered fish sampling in the Columbia River dur- 
ing June. 
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FiGuRE 8.—TRENDS IN CALCULATED DOSE TO 
THE GI TRACT 
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The 12 months calculated dose for the GI 
tract from drinking water at Pasco and Kenne- 
wick are shown in figure 8. The increasing 
trend in dose from Pasco sanitary water is 
considered to be caused primarily by changes 
in the reactor effluent releases. The dose to 
Kennewick water drinkers remains at about 15 
mrems per year. The smaller dose from Ken- 
newick water is believed to be due to dilution 
by water from the Yakima River flowing along 
the Kennewick side of the Columbia River. 

The seasonal changes in the concentrations of 
several of the more important radionuclides in 
Columbia River water, as measured at Pasco 
for the last few years, are illustrated in figure 
9. The low concentrations in June and July 
are caused by high water in the Columbia 
River and are not due to process changes. 

Zinc-65 is a reactor effluent radionuclide 
which persists in the Columbia River to the 
ocean and is concentrated in certain shellfish, 
particularly oysters. Oysters from Willapa 
Bay, Washington, are sampled and analyzed 
regularly for Zn® and other radionuclides. The 
average concentration of Zn® in oysters during 
the first quarter of 1961 was 60 puc Zn*/gm, 
and during the second quarter, 90 puc Zn*/gm. 
Sustained ingestion of one pound of oysters 
from Willapa Bay per week for the 12 months 
ending with June of 1961 would have resulted 
in about 10 mrems to the total body. 


Milk and Produce 


Exposure due to ingestion of milk and pro- 
duce from local farms involves a limited num- 
ber of people. The Ringold farms and the 
Riverview District take water from the river 
below the reactors and some of the radionu- 
clides are traced through the irrigation proc- 
esses to milk and product. The Ringold farms 
involve about a dozen people working about 
500 acres of land. Fruit and milk are the 
principal products of these farms with only 
limited production of vegetables and meat. The 
tiverview farming area is composed of less 
than 3000 acres and has about 20 to 30 families. 
Most of the farms are small with milk, fruit, 
and some vegetables as major items of produce. 
Other farming areas in the vicinity of Hanford 
are not irrigated with Columbia River water 
taken downstream from the reactors. 
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FIGURE 9.—CONCENTRATIONS OF SEVERAL RA- 
DIONUCLIDES IN COLUMBIA RIVER WATER 
AT PASCO, WASHINGTON 


One of the principal routes of intake of 
radionuclides of reactor origin for the people 
of Riverview and Ringold is through ingestion 
of milk. Phosphorus-32 and Zn® are identified in 
milk from these areas and the milk is sampled 
and analyzed regularly. The amounts of these 
radionuclides in milk vary with release rates 
from the reactors, flow, irrigation practices, 
and other factors. Radionuclides in milk are 
the principal source of dose to farmers in 
figures 4, 5, and 6. 
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FIGURE 10.—EXTERNAL DOSE-RATE AS MEAS- 
URED AT HANFORD EXTERNAL DOSE TEST 
LOCATION 














As a measure of worldwide fallout in the 
local area, the Sr® content of milk from several 
local dairies is followed. The measurements 
are complicated because in many cases the 
amount is very near the detection limit. The 
concentrations vary from 2 to 6 uy/liter. 

The observed average concentration of [?* 
in local milk for the second quarter was 60 
wuc I‘**/liter milk. Consumption of one liter 
per day of such milk for one year would result 
in an estimated annual dose to the thyroid (for 


a standard man with a 20-gram thyroid) of 


less than 0.05 rad. 


External Dose Rate 


The external dose rate, as measured with 
ionization chambers at the test location on the 
Hanford reservation, is illustrated in figure 
10. The average dose rate for the 12 months 
ending with June of 1961 was 0.34 mr per day 
as compared to 0.40 mr per day for the calen. 
dar year 1960. 


Portsmouth Area Gaseous Diffusion Plant 


Goodyear Atomic Corporation 
Portsmouth, Ohio 


First and Second Quarters 1961 
Issued August 1961 


Previous Coverage in Radiological Health Data: 


Period covered: Issue: 
November 1960 
March 1961 
August 1961 


1959 and first quarter 1960 
Second and third quarters 1960 
Fourth quarter 1960 


The gaseous diffusion process for separation 
of uranium isotopes requires a high degree of 
control to minimize the release of toxic and 
radioactive substances to the environment. The 
most likely radionuclides to be released to the 
environment are natural uranium (an alpha 
emitter) and thorium-234 (a beta-gamma emit- 
ter) the daughter of uranium-238. Environ- 
mental monitoring of alpha and beta gamma 
activities would therefore detect any concen- 
trations of uranium or thorium-234 signifi- 
cantly above background activities. 

Monthly air samples are collected at 15 loca- 
tions varying from one to six miles from the 
plant site as shown in figure 11. The average 
alpha and beta-gamma concentrations in air 
are reported in table 2. 
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FIGURE 11. 





AIR SAMPLING LOCATIONS, PORTS- 
MOUTH GASEOUS DIFFUSION PLANT 


Taste 2.—AVERAGE LEVELS OF RADIOACTIVITY IN THE ENVIRONMENT OF THE PORTSMOUTH PLANT 


Basis of measurement 


Number of 
samples 


Air-alpha' concentration 
Air-beta-gamma? concentration 
Water-alpha' concentration 
Water-beta-gamma? concentration oon, Sues 
Over-all background dose rate 


First quarter 1961 





66 


Second quarter 1961 


Number of 


Concentration samples 


Concentration 


0.1 uyc/m?3____ ane am 30 | 0.1 uyc/m:. 
C2 eeme.........:.......... 30 | <0.007 uuc/m!. 
| 13 uc liter_. can ae 41 | 19 uyc/liter. 
CC! =e 41 | 32 uyc/liter. 
0.011 mrad/hour.._....______ 30 0.013 mrad/hour. 


| 





1 The alpha concentrations may be compared with the MPC values for natural uranium as listed in table 1. 
2 The beta-gamma concentrations may be compared with the MPC values for thorium-234 as listed in table 
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Water samples are collected monthly at 14 
ications within five miles from the plant site. 
Average alpha and beta-gamma concentrations 
are given in table 2. The Scioto River showed 
no significant differences in upstream and 
downstream concentrations. Some smaller 
streams and drainage ditches had concentra- 
tions as high as 150 pyc a/liter and 170 puc B-y/ 
liter. These values are roughly 1 percent of 


Savannah River Plant 


E. I. du Pont de Nemours 
fiken, South Carolina 


First and Second Quarters 1961 
Issued September 1961 


Previous Coverage in Radiological Health Data: 


Period covered: Issue: 

1959 and First quarter 1960 December 1960 
Second and third quarter 1960 May 1960 
Fourth quarter 1960 August 1961 


The Savannah River Plant (SRP) maintains 
a continuous monitoring program to determine 
the concentration of radioactive materials in a 
1200 square-mile area outside the plant perim- 
eter. Included are parts of Aiken, Barnwell 
and Allendale counties in South Carolina and 
Richmond, Burke and Screven Counties in 
Georgia. This program, initiated in 1951, 
prior to startup of plant operations, is carried 
out by the Health Physics Section of E. I. du 
Pont de Nemours and Company, prime con- 
tractor for operation of the plant for the 
Atomic Energy Commission. 

The regional monitoring data obtained from 
continuous surveillance of the Savannah River 
Plant environs are useful both as measures of 
the effectiveness of plant controls and as evi- 
dence of the strict adherence to the recom- 
mended Radioactivity Concentration Guide 
Levels (RCG). Some RCG values are given in 
table 1. 

+ In most cases, the very low levels of radio- 
activity in air, water, vegetation, milk and 
aquatic specimens in the immediate vicinity of 
the plant (detected by extremely sensitive labo- 
ratory and counting techniques) were usually 
too low to be distinguished from natural back- 
ground or from bomb debris resulting from 
global weapons testing activities. Radioiodine 


= 





the environmental MPC values listed for nat- 
ural uranium and thorium in table 1. 

The overall background exposure levels are 
measured at the air sampling locations shown 
in figure 11. 

Although the levels were higher during the 
second quarter than the first as shown in table 
2 the trend has been a steady decrease for the 
past several years since the cessation of nuclear 
weapon tests in October 1958. 


levels showed an increase for a brief period in 
June at several points near the plant boundary 
in Aiken and Barnwell countries. Release of 
more than the usual amount of radioiodine from 
the plant’s separations facilities, combined with 
adverse atmospheric conditions, caused this lo- 
calized situation. Because radioiodine deposited 
on vegetation finds its way into milk, a large 
number of samples of vegetation and milk were 
collected and analyzed. Results of these analy- 
ses were well below the limits established by 
the National Committee on Radiation Protec- 
tion. 


Atmospheric Monitoring 


Weekly air and rainwater samples were col- 
lected continuously at 15 monitoring stations, 
including 5 locations at the plant perimeter and 
10 locations which circumscribe an area ex- 
tending approximately 25 miles from the center 
of the plant. These stations, forming two con- 
centric circles around the plant, are so spaced 
such that a significant plant release of radio- 
activity to the air would be detected regardless 
of prevailing wind conditions (see figure 12). 
Additional air monitoring stations were op- 
erated at Savannah and Macon, Georgia and at 
Columbia and Greenville, South Carolina. 
These four facilities (see figure 13) are at lo- 
cations so distant (approximately 100 miles 
from the plant) that the effect of SRP opera- 
tions is minimal. They serve as “reference 























Picasa 


Q Meriwether 


{c 
OZ 





Augusta 
ff 
if U5} 
7) 
Rey ma! 
7 —e 




















+0 SAVANNAH ;~ 


\ Ay Waynesboro 


LEGEND 


© 25‘MILE RADIUS 
MONITORING BUILDING 


she PLANT PERIMETER 
MONITORING BUILDING 











- RIVER WATER SAMPLING LOCATION 



















qs™= 
Py Hi 
Barnwell 
oe 





<i 












y, 





Scotia @ 


Garnett © 








Figure 12.—ENVIRONMENTAL SAMPLING LOCATIONS, SAVANNAH RIVER PLANT 
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points” for determining background levels of 
activity. This system of 19 stations permits a 
comprehensive surveillance of the atmospheric 
radioactivity and, in addition, make it possible 
to differentiate between weapons testing fall- 
out and plant releases. The average concen- 
trations of radioactivity in air and in rainwater 
are given in tables 3 and 4. 

Concentrations of iodine-131 in air observed 
out to the 25 mile radius circle, and projected 
concentrations (calculated from the amount of 
I'*t released and local meteorological data) are 
summarized in an isoactivity map, figure 14, 
Because the calculated and observed data com- 
pared favorably, it is assumed that the pro- 
jected data are representative of actual condi- 
tions. 


TIVITY IN AIR 


F Average concentrations in uc ‘m] 
Nonv i 
Period Source of samples Alpha | beta 131 
st quarter 1961 -- lant perimeter. 0.0008 i 2 
25 mile radius-_- 0.0007 1 <0.02 
100 mile radius -- 0.0009 0.04 
1 quarter 1961 Plant perimeter 0.0007 0.11 
P 25 mile radius--. 0.0006 5 
) mile radius 0.0009 
‘S = No sample. 
Taste 4.—RADIOACTIVITY IN RAINWATER 
[Average concentrations in uy 
Peri Source of samples , 
. juarluu 1Vo1 Piaut | rimeter. 
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RADIOACTIVITY IN MILK 


TABLE 5. 


[Average concentrations in pyc/liter 


First quarter Second quarter 


Type of test 1961 1961 

Tritium (H3 4.000 7.000 

Iodine-131 ‘ <1l 60 
Strontium-90 

Single cow sampl 20 30 

Loca! dairies ‘ 12 12 

Major distributors -__- 2 13 


Snelling, Talatha, and Langley, South Carolina 
and analyzed for tritium (H*) and radioiodine 
content. Strontium-90 content of locally pro- 
duced milk is determined quarterly. In addi- 
tion to the milk sampling locations mentioned 
previously, milk from Williston and Cope, 
South Carolina and Waynesboro and Sylvania, 
Georgia was sampled and analyzed. Average 
concentrations of H*’, I**', and Sr°®® in milk are 
given The Sr*’/Sr® ratio deter- 
mined for a single-cow sample with a high con- 


in table 5. 
centration of 51 uuc/liter, showed it to be aged 
material and not attributable to SRP. 

Special milk from individual 
farms and dairies in the vicinity of the plant 
were collected early in June. 


samples 18 
Analyses showed 
a wide distribution in iodine-131 concentration. 
The histogram in figure 15 shows the frequency 
distribution of the 48 farms or dairies in dif- 
ferent I**' concentration ranges. 


TABLE 6 





liter range ) 







Tota! mumber of forms sampled-48 











Frequency ( Number of Forms / 1000 ype / 
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FIGURE 15.—DISTRIBUTION 


IN VARIOUS 
RANGES 


OF MILK SAMPLES»: 
IODINE-131 CONCENTRATION 


Water Monitoring 


Communities in the vicinity of SRP obtain 
sanitary water from deep wells or surfaces 
streams. Public water samples are collected 
monthly from 14 surrounding towns. Savannah 
River water is sampled continuously at seven 
locations. Six of the locations are shown in 


Al 


RADIOACTIVITY IN WATER 





* 
[Average concentrations in upyc/liter] 
Nonvolatile 
Perio Source of samples Alpha beta H? | Sr% 
First quarter 1961 Public water supplies- 0.8 
Savar h River water: 
3 miles upstream 0.3 5 4.000 ( 
0 miles donwstrei.m 0.2 21 13,000 ’ 
uarter 1961 Public water supplies. _- 1.1 { 
Savannah River Water: 
3 miles upstream 0.3 7 4,000 
10 miles downstream 0.3 31 13,000 
TaBLe 7.—RADIOACTIVITY IN VEGETATION (BERMUDA GRASS 6 
[Average concentrations in uuc/gm] 
Source of Nonvolatile | 
Period samples Alpha beta | Todine-131 
I t quarter 1961 Plant perimeter 0.23 ll <0 
25 mile radius 0.19 8 <0.5 | 
. - —_ . 
S uarter 1961 Plant perimeter 0.12 16 | 
25 mile radius- 0.15 14 
70 
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‘figure 12; the seventh is 60 miles downstream 
from the plant. 
Quarterly average concentrations of alpha 
and beta activity in public and Savannah River 
water is presented in table 6. 


Vegetation 


Bermuda grass was selected for analysis of 
vegetation because of its importance as a pas- 
ture grass for dairy herds and its availability 
during all seasons of the year. Monthly sam- 
ples are collected at the 15 air monitoring 
locations shown in figure 12. Quarterly aver- 
age concentrations of alpha, beta, and I*"' are 
presented in table 7. 

Special samples of Bermuda grass were col- 
lected on June 5 in order to check the extent of 
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», -icuRE 16—IODINE-131 CONCENTRATIONS 
0 (uue/m?) IN BERMUDA GRASS IN THE VICIN- 
4.8 ITY OF SAVANNAH RIVER PLANT, JUNE 5, 
1961 
‘ 
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~ [25 deposition. 


Radioiodine concentrations in 
grass are shown in figure 16. 


Gamma Radiation Levels 


Environmental gamma radiation dose rates 
are measured continuously at each of the 15 
air monitoring stations shown in figure 12. 
The average dose rates at the perimeter were 
0.32 and 0.29 mr per 24 hours for first and 
second quarters respectively. The levels at 25 
mile radius for the two quarters were essen- 
tially the same—0.31 and 0.36 mr per 24 hours. 
This is slightly less than the North American 
average for January 1961 (0.42 mr/24 hr) as 
determined by the PHS Radiation Surveillance 
Network. (Refer to Radiological Health Data 
Volume II, Number 6.) 

Estimated Exposure From the P™ Release 

External Dose: The maximum off-plant dose 
rate from external sources to the whole body 
or to the gonads due to the release was calcu- 
lated to be 0.0023 mrem/week for a person who 
continuously remained at the northeast plant 
boundary 168 hours per week. The Interna- 
tion Commission on Radiological Protection 
recommends a weekly limit of 3.2 mrem/week 
(base on 5 rem per 30 years) for population 
at large. 

Internal Dose: Based on the average concen- 
tration of [I*' in milk from 41 farms and 
dairies on June 5 and June 6, consumption of 
this milk may have resulted in a thyroid ex- 
posure of 25 mrem. 
over a 


week. 


This exposure integrated 
period of a year averages 0.5 mrem/ 


Contributions to the internal man 
from inhaled air, drinking water or consump- 
tion of the other foods were less than 10 per- 
cent of the dose resulting from P 


aose to 


in milk. 











Announced Nuclear Detonations 


Radiological Health Data, Volume II, Num- on the subsequent tests reported through Feb- 
bers 10, 11, and 12, and Volume III, Number ruary 1, 1962. Low yield range has been an- 
1, published the dates of the Union of Soviet nounced as meaning about a nominal (20 kilo. 
Socialist Republics and the United States an- ton yield) ; low-intermediate to mean between a 
nounced nuclear detonations through January nominal and one megaton yield. 

1,1962. The following table gives information 


ANNOUNCED U.S. DETONATIONS 


Test 


number Location Date Size Type of test 


Nevada Test Site January 9 Low yield Underground 


Nevada Test Site January 18 Low yield Underground 





Nevada Test Site January 30 Low yield Underground 
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